Location of Neutrophils in Different Compartments of the Damaged Mouse Brain After Severe Ischemia/Reperfusion.
Background and Purpose- Ischemia attracts neutrophils to the injured brain. However, neutrophil location and access to the damaged brain tissue is not yet entirely understood. We aimed to investigate neutrophil location in a mouse model of cerebral ischemia/reperfusion. Methods- Adult male C57BL/6 mice (n=52) received 45-minute intraluminal middle cerebral artery occlusion followed by 14, 24, 48, or 96 hours of reperfusion. Sham-operated mice (n=9) were subjected to the entire surgical procedure. We used wild-type mice and CatchupIVM mice expressing a red fluorescent protein in neutrophils. In addition, fluorescent neutrophils obtained from reporter DsRed (discosoma red fluorescent protein) mice were transferred intravenously to wild-type mice after ischemia. Mice received transcardial paraformaldehyde perfusion, the brain was cryoprotected, frozen, and cryostat sections were studied by immunofluorescence and confocal microscopy. Results- Ischemia induced a time-dependent increase in brain neutrophil numbers versus sham operation. We detected neutrophils in the leptomeninges, ventricles, capillary lumen, perivascular spaces, and parenchyma within the infarcted core. Most ischemic mice showed neutrophils in the leptomeninges and perivascular spaces, whereas the presence and number of neutrophils in the parenchyma was variable among ischemic mice. During the first 24 hours, only a few mice showed parenchymal neutrophils, but the frequency of mice showing neutrophils in the parenchyma and neutrophil numbers increased at 48 and 96 hours. We also detected signs of basement membrane disruption and hints of occasional neutrophil degranulation and formation of neutrophil extracellular traps. Conclusions- After ischemia/reperfusion, neutrophils accumulate in the leptomeninges and perivascular spaces, and eventually can reach the infarcted brain parenchyma.